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ABSTRACT : PURPOSE: To lower the joining temp, of the heat exchanger formed by using the 

composite tubes for aluminum heat exchangers, to assure the reliability thereof over a 
long period of time and to reduce its cost. 



CONSTITUTION: This composite tube is produced by coating at least a part of the surface 
of the Al or Al alloy tube with a Zn-Sn-base alloy contg. 0.1 to 4wt.% Cu, 10 to 70wt.% Sn 
and 2 to 10wt.% Al as solder and consists of the balance Zn and inevitable impurities. The 
coating is executed by hot dip coating with the Zn-Sn-base alloy by using a flux, ultrasonic 
waves or the combination thereof at the m.p. of the Zn-base alloy +>30°C to <410°C. • 
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* NOTICES * ^ 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 

[Claim(s)] , ... 

[Claim 1] The compound tube for the heat exchangers made from alummum charactenzed by covermg 
the Zn-Sn radical alloy which contains aluminum:! - 1 Owt% Sn: 1 0 - 70wt% Cu:0. 1 - 4wt% on a part of 
front face [ at least ] of aluminum or the tube made from aluminum alloy, and becomes it from 
Remainder Zn and an unescapable impurity as solder. 

[Claim 2] The manufacture approach of the compovmd tube for the heat exchangers made from 
aluminum characterized by covering with the melting point of +30 degrees C or more of this Zn-Sn 
radical alloy, and the temperature of 4 1 0 degrees C or less the Zn-Sn radical alloy which contams 
aluminum:2 - 10wt% Sn:10 - 70wt% Cu:0.1 - 4wt% on a part of front face [ at least ] of aluminum or the 
tube made from aluminum alloy, and becomes it from Remainder Zn and an unescapable impunty as 
solder. 



[Translation done.] 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original 
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2 **♦* shows the word which can not be translated. 
3. In the drawings, any words are not translated. 




DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application] It plans cost reduction while this invention makes low virtual junction 
temperature in a junction process, raises the corrosion resistance of a joint further and secures the 
dependability over a long period of time in the heat exchanger using aluminum or the tube made from 
aluminum alloy fabricated especially by welding about the compound tube for the heat exchangers made 
from aluminum, and its manufacture approach. 
[0002] 

[Description of the Prior Art] Since structure is complicated, the heat exchanger made from aluminum 
uses the brazing sheet which generally carried out the clad of the aluminum-Si system alloy wax 
material for some component parts of an assembly, it carries out a temperature up to about 600 degrees 
C which it is directly under [ melting point ] a core material, it performs soldering of the saw lock 
soldering method, the vacuum soldering method, etc. among a furnace, and is assembled by joining 
between component parts. For example, in the heat exchanger which uses a welded tube for a tube, in 
order to prevent the hole vacancy corrosion of a tube, the brazing sheet is carried out for tube material. 
On the other hand, since a brazing sheet cannot be used for a tube in the heat exchanger using the tube 
fabricated between the colds or by hot extrusion, fm material is used as a brazing sheet, and it is 
soldering, after carrying out thermal spraying of the Zn to a tube front face in order to prevent the hole 
vacancy corrosion of a tube. 
[0003] 

[Problem(s) to be Solved by the Invention] Generally, since [ which will shine using aluminum-Si 
system alloy wax material in the form of a brazing sheet ] it is attached and carried out, the heat 
exchanger made from aluminum has a virtual junction temperature as high as about 600 degrees C, and 
since this temperature is approaching the melting point of ingredients other than wax material, its strict 
temperature control is still more indispensable. Moreover, since it is necessary to hold in a vacuum or an 
inert gas ambient atmosphere, there is a problem that an installation cost and a running cost are high. 
Moreover, in the case of the above-mentioned welded tube tube, with the melting point of the wax 
material used for hide material, the ingredient used for a core material had received constraint, and in 
order to use a clad plate further, there was a problem that reuse of these waste could not be perfonned 
substantially. Moreover, in order to prevent the hole vacancy corrosion of a tube, Zn thermal spraying 
etc. needed to be processed of the heat exchanger using the tube fabricated by extrusion between heat 
between the colds. 

[0004] Then, it changed to the thing which will shine using aluminum-Si system alloy wax material in 
the form of a brazing sheet and which is attached and done, and although how to join by soldering was 
also considered, and virtual junction temperature became low when a Zn-Sn system solder alloy was 
used, for example, there was a problem of becoming easy to generate corrosion from a junction 
interface. 

[0005] In view of this, variously, this invention can perform junction into an aluminum system 
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ineredient at low temperature (specifically 410 degrees C or less) more as a result of examination, and 
S^lops c^^^^^^^^^^ the compound tube for the heat exchangers made from dununum ^hich - 
secure tiie dependability over a long period of time, and its manufacture approach. That is, this invention 
compound tube is characterized by covering the Zn-Sn radical alloy which contams al«nimr,^2 - 
10v^% Sn lO - 70wt% Cu:0.1 - 4wt% on a part of front face [ at least ] of aluminum or the tube made 
from aluminum alloy, and becomes it from Remainder Zn and an unescapable impunty as solder _ 
fo006] The manufacture approach of this invention compound tube is characterized by covering with the 
Sng poiSof +30 degrees C or more of this Zn-Sn radical alloy, and the temperature of 410 degrees 
?o I'iT^^^^^^^ alloy which contains aluminum:2 - lOwt-Zo Sn:10 - 70wto/o Cu:0. 1 - 4wto^ on 

a part of front face [ at least ] of aluminum or the tube made from alummum alloy, and becomes it from 
Remainder Zn and an unescapable impurity as solder. 

Ktionl By using the compound tube which covered the Zn-Sn radical alloy (solder alloy), as 
components ^th the need of joining to a tube thermally, ^s mvention does not ^^^^ a ^r^^^^^^ 
a part of front face [ at least ] of aluminum or the tube made from aluminum alloy, but becomes it more 
ioinable at low temperature like the above. For this reason, use of the high intensity ingredient which has 
comparatively low liquid phase points, such as a J1S5000 system (aluminum-Mg system) alloy, for 
example in fin material is also possible, and the thimiing of a joint article also becomes possib e. And m 
order that the Zn-Sn radical alloy covered as solder may act on a tube front face as a sacrificial anode 
layer to tube material, the hole vacancy corrosion of a tube can be prevented and it becomes possible to 
secure the dependability over a long period of time. ,^ ^« i • 

100081 As a Zn-Sn radical alloy covered on a tube front face as solder, Sn:10 - 70wt/o, aluminum.2 - 
10wt% is contained and the Zn-Sn radical alloy which consists of the remainder Zn and an unescapable 
impurity is used Cu:0.1 - 4wt%. ^ , . t 

100091 Moreover, coating of the Zn-Sn radical alloy on the front face of a tube has hot dipping which 
uses flux, or economically advantageous hot dipping which uses a supersonic wave together. Moreover, 
after carrying out zincate processing first, hot dipping may be carried out to the tube to process. 
[0010] It is for preventing the addition of Cu in a Zn-Sn radical alloy reducing the con-osion in the 
interfice of a solder alloy (Zn-Sn radical alloy) and joint articles (a tube, fin^etc), and a joint exfoliating 
for a short time. As for the corrosion-resistant improvement with such insufficient effectiveness, less 
than r 0 lwt% ] is [ having made the addition of Cu into 0.1 - 4wt% ] inadequate. Moreover, even if it 
exceeds 4wt(s)%, a corrosion-resistant improvement is for not accepting, and the melting point s rising, 
and a fluidity and breadth nature falling, and worsening junction workability. ,u«f,..:H;t„ 
[001 1] Addition of Sn is for reducing the melting point of a Zn-Sn radical alloy, and raising the fluidity 
of this alloy, and improving breadth nature (wettability with aluminum), hot-dipping natme, and 
Iction n^^^^^ As for such effectiveness, less than [ 10wt% ] is [ having earned out the deer and having 
limited the addition of Sn with 10 - 70wt% ] inadequate, and it is because much more fluid improvement 
vSl not be accepted and addition of Sn beyond the need will raise the cost of a solder a^loy in he virtual 

temperature of 410 degrees C or less, although the melting point falls fiirther if a healthy joint 
with an alunSnum system ingredient is not obtained and 70wt% is exceeded. Breadth nature is good m 
especially the addition of Sn being 50 - 65wt%, and the melting point is also low desirable. 
[00121 It is for improving wettability with aluminum while addition of aluminum prevents oxidation ot 
Melting Zn and Melting Sn, lowers the melting point and does hot dipping and a junction acfavity easy, 
lie deir was carried out ai^d the addition of aluminum was limited with 2 - 10wt% for the mdtmg point 
rising if less than [ 2wt% ] is inadequate as for such effectiveness and 10wt% is exceeded and 
degrading the breadth nature of a Zn-Sn radical alloy, and worsening the junction workability in low 
temperature 410 degrees C or less. 2 - 4wt% of especially the amount of aluminum is desirable, its 
melting point of a Zn-Sn radical alloy is low in tiiis case, and its junction workability is good. 
[0013] Moreover, having made temperature at the time of carrying out covermg processing of the Zn-Sn 
radical alloy at aluminum material into the melting point of +30 degrees C or more of a Zn-Sn radical 
alloy (liquid phase point) and 410 degrees C or less is based on the following reason. It is because 
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covering temperature cannot secure the breadth nature of a Zn-Sn radical alloy in the meltmg point of 
less than +30 degrees C of a Zn-Sn radical alloy and healthy covering cannot be performed easily. 
Moreover, the melting point of the Zn-Sn radical alloy in this invention is 410 degrees C or less, and 
heating exceeding 410 degrees C is heating beyond the need, and is because it becomes disadvantageous 

also in energy cost. r u * u 

[0014] Moreover, the temperature at the time of combining with other components tor heat excnangers 
using this invention tube, and joining these with the above-mentioned Zn-Sn radical alloy is comparable 
as the above-mentioned covering processing temperature, and good. 

[Example] The example of this invention is explained below. After forming a multi-hole tube by hot 
extrusion using JlSl 100 (aluminum-0.12wt%Cu) alloy, the solder alloy of the presentation shown in 
Table 1 by hot dipping which used the supersonic wave together was covered in thickness of about 30- 
40 micrometers on this tube outside, and the compound tube for the heat exchangers made from 
aluminum was produced. In addition, covering temperature was made into the same temperature as the 
virtual junction temperature in Table 1 at this time. . 
[0016] The fin material which consists of JIS3003 (aluminum-0.15wt%Cu-l.lwt%Mn) alloy which 
performed this tube in the shape of meandering, and performed corrugated processing bending and 
between them was inserted, it joined with the virtual junction temperature shown in Table 1, and the 
capacitor (Serpentine mold capacitor) shown in drawing 1 was assembled. In drawing 1 , (1) shows a 
multi-hole tube and (2) shows fin material. As a conventional example, the same Serpentine mold 
capacitor was assembled with the conventional method which uses a brazing sheet (a core matenal is 
J1S3003 alloy and hide material is JIS4045 (aluminum- 10wt%Si) alloy wax material) for a fm, and it 
heated and joined to 600 degrees C. 

[0017] About these capacitors, the junction condition of a fin and a tube was investigated visually and 
the result was shown in Table 1 . Moreover, a part of joint was started from the capacitor, after 
embedding to resin and grinding, the fillet configuration in a joint cross section was observed under the 
microscope, it got wet as aluminum of a solder alloy, condition was investigated, and the resuU was 

written together to Table 1 . j • « u 

[001 8] Next after fiiUy carrying out backwashing by water of these capacitors and removing flux, the 
salt spray test (JIS Z3271) was performed for 300 hours. The joint after a trial was started, it embedded 
to resin, and microscope observation of the cross section of the joint after poUsh was carried out. The 
observation result is written together to Table 1 . 
[0019] 
[Table 1] 
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*1 A:iunction condition is good B: -- partial - junction C: -- junction is impossible -- 2 A: -- a 
continuously good fillet - formation B: -- partial - a good fillet - formation (imperfect a part) 
C- Formation of a fillet is imperfection (climax of enough solder alloys is not seen). 
D- *3 in which the fillet is not formed at all C:joint exfoliation D which corrosion has generated 
somewhat in Byunction interface which corrosion has hardly generated in Aijunction in erface. Since it 
is unjoinable, it is a corrosion test termination [0020]. According to the examples 1-No 1 1 of this 
in^ition, compared with soldering of the conventional example, it was joinable with a virtual junction 
temp^atiire (410 degrees C or less) low about 200 degrees C. Moreover, the junction condition was also 
goodandthecorrosionresistanceof a joint was also still better. 

[0021] On the other hand by junction at 410 degrees C or less, as for the examples 12-No 16 of a 
comparison with the presentation of the solder alloy (Zn-Sn radical alloy) in this invention out of range, 
a good junction condition was not acquired. Moreover, in the corrosion tnal, it was easy to corrode 
No 16 with few amounts of Cu(s). . . • u 

[0022] Although the tube made from an aluminum containing alloy which fabncated Jhis invention by 
welding above was explained, it cannot be overemphasized that it is similarly applicable in the Uibe 
made from an aluminum containing alloy fabricated by extiiision between heat between the colds. 

[Effect of the Invention] Thus, a joint with good corrosion resistance is obtained joinable at temperature 
with the compound tube for the heat exchangers made from aluminum of this invention lower than 
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soldering In addition, since the Zn-Sn radical alloy which is ** more electrically than aluminum has 
covered the front face of the tube made from an aluminum containing alloy, this Zn-Sn radical alloy can 
carry out a self-sacrificing operation to this ttibe material, and can control generatmg of the hole vacancy 
corrosion of this tube material. As mentioned above, this invention secures the long-term dependability 
of a heat exchanger, and does remarkable effectiveness so on industry. 



[Translation done.] 
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* NOTICES * 



JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 



1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DESCRIPTION OF DRAWINGS 
[Brief Description of the Drawings] 

[Drawing 1] It is the perspective view showing an example of the Serpentine mold capacitor. 
[Description of Notations] 

1 Multi-Hole Tube 

2 Fin Material 



[Translation done.] 
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